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The Mass Spectra of the Chemical Elements. F . W .  Aszox.  
(Phil. Mag., July, I92r ; Nature, June 23, I 9 2 I . ) - - B y  continuing 
his experiments with the mass spectrograph the Clerk Maxwell 
Student of the Universi ty of Cambridge causes the positive rays 
to reveal that the element nickel is made up of two isotopes, the 
stronger line coming f rom a constituent of atomic weight 58, and 
the weaker f rom one of atomic weight 60. " The  intensities of the 
l'ines are about in the ratio ~: ~, and this agrees with the accepted 
atomic weight 58.68." In the discharge tube vapor  of nickel carbonyl 
mixed with carbon d!oxide was used. 

When selenium in the compound selenium hydride and tellurium 
as tellurium methyl were investigated complete failures resulted. 
" The failure is unfortunate in the case of Te oi1 account of its well- 
known anomalous position with respect to I in the periodic table; 
in the case of Se particularly so for the following reasons: I f  the 
accepted atomic weight is even approximately correct this elemem 
must have one isotope at least of atomic weight greater than 78 . 
But the numbers 79, 80, 8I, 8-% 83. 84 are already filled by isotopes 
of Br and Kr,  so that it is extremely probable that one of the isotopes 
of S e has an atomic weight identical with one of an element having 
different atomic number, i.e., is an isobar. The latter are known 
to exist among radioactive elements, but none have so. far  been 
discovered during the work on mass spectra." 

Iodine, 'investigated in the form methyl iodide, gave one line only 
and this a strong one, corresponding to atomic weight 127. " This 
proves iodine to be a simple element in an unequivocal manner,  a 
rather unexpected result since all the speculative theories of element 
evolution, by Van den Brock and others, predict a complex iodine. 
Kohlweiler not only deduces f rom theory five isotopes of iodine, but 
also claims to have achieved a considerable separation of them by 
diffusion." Antimony and tin gave no definite results. Xenon was 
tried aga'in under more favorable conditions. The results corrobo- 
rate the existence of the five isotopes previously announced and sug- 
gest the  possibility of two additional ones. 

By experiments on negatively charged chlorine it is concluded 
that the isotopes of this element have the atomic weights 35 and 37, 
while there may be a further one, 39. 

The following remark of the author throws light upon the diffi- 
culties he is encountering and overcoming. " The particular method 
of generating positive rays employed by means of a large discharge 
tube is only suitable for  investigating elements which have themselves 
a reasonably high vapor pressure or are capable of forming com- 
pounds which possess that necessary property. To the first group 
belong the elementary gases, to the second such elements as carbon 
and boron. Unfor tunate ly  the majori ty  of the elements, including 
all the metals except mercury,  do not satisfy these conditions to any 
great extent. I t  is therefore natural that as elements less and less 
suitable were employed the work grew progressively more and more 
difficult and the results either inconclusive or entirely negative." 

G. F. S. 


